1. Introduction {#s0005}
===============

While several studies compared neurocognitive functioning between patients suffering from schizophrenia, bipolar disorder or major depression (e.g., [@bb0225; @bb0220; @bb0265; @bb0240]), little is known about the specificity of emotional competencies in these major psychiatric disorders. [@bb0010] compared emotion recognition performance of schizophrenia and bipolar disorder patients and observed significantly poorer performance in schizophrenia patients, however patient groups were not matched for age, gender and education. Little is known about disorder-specific deficits in other emotional competencies such as empathic abilities, despite their relevance for successful social interaction. Correctly inferring emotional states and intentions via the observation of others\' behavior is a prerequisite for successful social interaction and increase social coherence ([@bb0075]). As a fundamental interpersonal phenomenon, empathy plays a vital role in all social interactions, and thus, deficits in empathic behavior may lead to social dysfunctions, including those that characterize major psychiatric disorders ([@bb0200; @bb0025; @bb0125]).

According to most models we differentiate three core components of empathy ([@bb0080]): 1) recognizing emotions in facial expressions, speech or behavior (gestic), 2) affectively responding to emotional states of others (affective empathy), and 3) taking over the perspective of another person, though the distinction between self and other remains intact (cognitive empathy, e.g., [@bb2000]). Please see also [Fig. 1](#f0005){ref-type="fig"} for illustration of the three components.

The majority of previous studies in all three patient groups focused on emotion recognition and at least for schizophrenia and bipolar patients studies consistently demonstrated a difficulty of patients to infer the correct emotion from a facial expression (bipolar: e.g., [@bb0085; @bb0130]; schizophrenia: e.g., [@bb0195; @bb0140]). In depression, however, given the limited evidence, results are somewhat mixed ([@bb0255; @bb0015]). According to a recent meta-analysis including 40 studies in depression ([@bb0045]) there is some consistency in that depressed patients show a negative response bias towards sadness, such that neutral or ambiguous stimuli are evaluated as sad.

Regarding cognitive and affective empathy, results are less consistent. While schizophrenia patients show a significant deficit in both abilities ([@bb0210; @bb0035; @bb0150]), euthymic bipolar patients show no significant impairment ([@bb0170]) but report lower levels of cognitive empathy and higher levels of personal distress ([@bb0060]). In depression, [@bb0235] reported no significant behavioral deficit in cognitive and affective empathy but higher self-reported empathy scores, mainly driven by increased personal distress scores.

Directly comparing patient\'s performance with controls\' in all three components, schizophrenia patients showed a significant general impairment ([@bb0090]), while bipolar patients exhibited a deficit in emotion recognition and affective empathy ([@bb0205]).

Taken together, previous results indicate emotional dysfunctions in all three major psychiatric disorders, which may be associated with difficulties in social functioning (schizophrenia: [@bb0230; @bb1000]; bipolar: [@bb0130]; depression: [@bb0065]). It remains unclear, however, if these dysfunctions characterize psychiatric patients in general or whether there are disorder-specific patterns, which in turn could have implications for treatment strategies.

Therefore, the present study is the first attempt to directly compare performance regarding three different core components of empathy in patients suffering from schizophrenia, bipolar disorder and major depression. Based on the previous findings on emotional abilities, we hypothesized worst performance in schizophrenia patients, particularly in emotion recognition (cf. [@bb0010]). Moreover, we analyzed whether groups show distinct self-report descriptions and investigated the impact of symptom severity on emotional performance.

2. Methods {#s0010}
==========

2.1. Sample {#s0030}
-----------

We relied on data of 24 schizophrenia patients (SZP; 12 females) meeting the DSM-IV criteria for schizophrenia (confirmed via structured clinical interview, SCID, [@bb0245]) that have been published previously ([@bb0090]). Twenty-four bipolar patients (BDP; 12 females) meeting the DSM-IV criteria for bipolar I or bipolar II disorder (again confirmed via structured interview, MINI, [@bb0215]) have been included. A recent publication ([@bb0205]) relies partly on the sample presented here. Additionally, 24 patients fulfilling the criteria for major depression (MDP; 12 females) and 24 healthy controls (CON; 12 females) were recruited and participated in this study. All subjects were matched for age, gender and (premorbid) verbal intelligence as can be seen in [Table 1](#t0005){ref-type="table"}. Exclusion criteria for all subjects were substance abuse within the last six months, no neurological and no (other) psychiatric disorder (as assessed via structured clinical interviews). Schizophrenia patients were recruited from the in- and outpatient units of the Department of Psychiatry, Psychotherapy and Psychosomatics, Medical School, RWTH Aachen University, Germany. Bipolar patients were recruited from the in- and outpatient units of the Department of Psychiatry, Psychosomatic and Psychotherapy, University of Regensburg, Germany, and the Department of Psychiatry and Psychotherapy I, University Hospital Ulm, Weißenau, Germany. Depressed patients were recruited from the in- and outpatient units of the Department of Psychiatry, Psychotherapy and Psychosomatics, Medical School, RWTH Aachen University, Germany and the Department of Psychiatry and Psychotherapy I, University Hospital Ulm, Weißenau, Germany. Symptom severity in schizophrenia patients was measured with the Positive and Negative Syndrome Scale (PANSS, [@bb0135]), in bipolar patients affective symptoms were assessed using the Young Mania Rating Scale ([@bb0260]) and the Montgomery Asberg Depression Rating Scale ([@bb0175]) and in depressed patients the Beck Depression Inventory (BDI, [@bb0020]) and the 17-item version of the Hamilton Depression Rating Scale (HAMD, [@bb0105]) were used. Moreover, all SZP patients received atypical antipsychotic medication except for one patient who was treated with both atypical and typical agents. BDP were taking the prescribed medication to ensure mood stabilization (antidepressant n = 2, neuroleptic n = 3, mood-stabilizer n = 7, antidepressants + neuroleptic n = 3, antidepressant + mood-stabilizer n = 1, mood-stabilizer + neuroleptic n = 6, combination of all three n = 2). Eight DP were unmedicated at the time of testing, the other 14 were all taking antidepressant medication except for one patient who received antidepressants and neuroleptics.

All subjects gave written informed consent prior to the start of the study. Procedures have been approved by local ethics committees in Aachen, Ulm and Regensburg.

All participants completed a test tapping crystallized verbal intelligence (MWT-B, [@bb0155]), as a measure of premorbid crystallized verbal intelligence and the German version of the Interpersonal Reactivity Index (IRI, [@bb0070]; German version: [@bb0180]) as a self-report measure of empathic abilities.

2.2. Empathy tasks {#s0035}
------------------

All participants performed the following three tasks:

### 2.2.1. Emotion recognition and age discrimination {#s0100}

60 colored Caucasian facial identities ([@bb0100]) depicting five basic emotions (happiness, sadness, anger, fear, disgust) and neutral expressions were presented maximally for 4 s. Half of the stimuli were used for emotion recognition, the other half for the age discrimination control task. For emotion recognition subjects had to determine the correct emotion by selecting from two emotion categories. For age recognition, subjects had to judge, which of two age decades was closer to the poser\'s age.

### 2.2.2. Emotional perspective taking {#s0105}

Participants viewed 60 pictures each presented for 4 s depicting scenes showing two Caucasians involved in social interaction thereby portraying five basic emotions and neutral scenes (10 stimuli per condition). The face of one person was masked and participants were asked to infer the corresponding emotional expression of the masked face that would fit the emotional situation. Responses were made by selecting between two different emotional facial expressions or a neutral expression presented after each scene. Facial alternatives were taken from the same stimulus set described above. One option was correct and the other was selected at random from all other choices. Again, scores were calculated as percent of items judged correctly and reaction times were assessed.

### 2.2.3. Affective responsiveness {#s0110}

We presented 150 short written sentences describing real-life situations, which are likely to induce basic emotions (the same emotions as described above), and situations that were emotionally neutral (25 stimuli per condition). Participants were asked to imagine how they would feel if they were experiencing those situations. Stimuli were presented for 4 s and response format was the same as for emotional perspective taking. Response format was kept maximally similar across tasks allowing comparisons between tasks, i.e. differences could be traced back to different task requirements not to different response formats. Similar to both other tasks, percent correct and reaction times were calculated and used for data analysis. Order of tasks was pseudo-counterbalanced in that the emotion recognition task was always presented first. However, the perspective taking task and the affective responsiveness task were counterbalanced in that half of the participants completed the perspective taking task first, the other half the affective responsiveness task.

2.3. Statistical analysis {#s0040}
-------------------------

Statistical analyses were performed using SPSS 18.0 and level of significance was set at p = .05. Percent correct was analyzed using Generalized Estimating Equations (GEE; SPSS command GENLIN) accounting for non-normality of the dependent measures and/or violations of sphericity. For each empathy task, a full-factorial model was computed with emotion as within-subject factor, and group (SZP vs. BDP vs. MDP vs. CON) as between-subject factor. Analyses of emotional perspective taking and affective responsiveness tasks further included performance on emotion recognition and the respective other task as covariates to control for influences of response format on results and influences of the tasks on each other. Emotion recognition as investigated in our study using an explicit emotion recognition task constitutes the basic ability that underlies all higher empathic components, such as perspective taking and affective responsiveness. Therefore we suggested a unidirectional influence since neither perspective taking nor affective responsiveness is possible or adequate, if the corresponding emotion is not recognized correctly. To compare overall performance between the groups, we computed an additional model using GEE with task (3 levels) as within-subject factor, and group as between-subject factor.

Reaction times were analyzed for each task using repeated-measures ANOVAs with emotion as within-subject factor and group as between-subject factor. Moreover, to compare performance across tasks, we performed an additional repeated-measures ANOVA with task as within-subject factor and group as between-subject factor. Whenever violations of sphericity occurred, Greenhouse--Geisser corrected degrees of freedom and p-values are reported. Post hoc comparisons of the ANOVAs are Bonferroni corrected. Results of reaction time analyses are presented in the Supplementary material.

Group differences in the empathy questionnaire were assessed using univariate ANOVAs with group as fixed factor. Correlations between accuracy measures of the empathy paradigms, symptom severity scores, duration of illness, and self-report scores were computed using non-parametric methods (Spearman rank correlation).

3. Results {#s0015}
==========

3.1. Empathy tasks {#s0045}
------------------

[Fig. 2](#f0010){ref-type="fig"} illustrates mean performance of the four groups in the separate empathy tasks and [Table 2](#t0010){ref-type="table"} lists mean scores and standard deviations.

For *emotion recognition*, GEE accuracy analysis revealed a significant effect of group (Wald-*χ*2 = 8.694, df = 3, p = 0.034) with CON outperforming SZP (p = 0.017), BDP (p = 0.044) and a similar trend for MDP (p = 0.059). A significant main effect of emotion (Wald-*χ*2 = 91.252, df = 5, p \< 0.001) but no significant emotion-by-group interaction (Wald-*χ*2 = 19.484, df = 15, p = 0.193) emerged. Post hoc analysis of the significant emotion effect showed highest accuracy for happy conditions (happy vs. disgust/fear/sad: p \< 0.001; happy vs. anger: p = 0.008; happy vs. neutral: p = 0.023) followed by neutral, anger, fear, disgust and sad conditions.

Controlling for emotion recognition and affective responsiveness performance, we observed a significant main effect of group (Wald-*χ*2 = 22.522, df = 3, p \< 0.001) with SZP performing worse than CON (p \< 0.001), MDP (p \< 0.001) and BDP (p = 0.029), while the other three groups did not differ (CON vs. MDP: p = 1; CON vs. BDP: p = 1; MDP vs. BDP: p = 0.702) in *emotional perspective taking*. A significant main effect of emotion (Wald-*χ*2 = 154.81, df = 5, p \< 0.001) but no significant emotion-by-group interaction (Wald-*χ*2 = 11.837, df = 15, p = 0.691) emerged. Post hoc analysis of the significant emotion effect showed highest accuracy for happy conditions (happy vs. disgust/fear/sad: p \< 0.001; happy vs. anger: p = 0.001, happy vs. neutral: p = 0.007) followed by neutral, anger, disgust, fear and sad conditions.

Controlling for emotion recognition and perspective taking performance, a highly significant group effect (Wald-*χ*2 = 646.378, df = 3, p \< 0.001) occurred for *affective responsiveness*. CON outperformed SZP (p \< 0.001), BDP (p \< 0.001) and MDP (p \< 0.01). SZP performed worse than BDP (p = 0.008) and MDP (p \< 0.001), while BDP and MDP did not differ (p = 0.202). A significant main effect of emotion (Wald-*χ*2 = 1944.317, df = 5, p \< 0.001) and a significant group-by-emotion interaction occurred (Wald-*χ*2 = 53.879, df = 15, p \< 0.001). Emotion-specific post hoc GEE models demonstrated significant group effects for all negative emotions and neutral conditions (all p-values \< 0.002) while no group effect occurred for happiness (p = 0.643). SZP performed worse for all emotions compared to CON (all p-values \< 0.001) and MDP (all p-values \< 0.037), while a significant difference to BDP only emerged for anger, fear, and sad stimuli (all p-values \< 0.028). BDP differed from CON in responsiveness to disgust (p = 0.049), neutral (p = 0.037), and sad stimuli (p = 0.003) but not in anger (p = 0.173) or fear processing (p = 0.051). Interestingly, MDP did not differ from CON in the emotion-specific post hoc tests (all p-values \> 0.069) but showed significantly better performance than BDP for sad stimuli (p = 0.029), while for all other emotions no significant difference emerged (all p-values \> 0.091).

Comparing the *overall accuracy across all tasks* revealed a significant task effect (Wald-*χ*2 = 202.376, df = 3, p \< 0.001) with lowest accuracy in affective responsiveness and highest in emotional perspective taking. A significant group effect (Wald-*χ*2 = 45.911, df = 3, p \< 0.001) occurred with CON outperforming SZP (p \< 0.001) and BDP (p = 0.005). There was only a trend for a difference between MDP (p = 0.059) and CON. SZP performed worse than BDP (p = 0.042) and MDP (p \< 0.001) while BDP and MDP (p = 0.306) did not differ. A significant task-by-group interaction was observed (Wald-*χ*2 = 55.941, df = 9, p \< 0.001), mirroring the task-specific analysis presented above.

3.2. Empathy self-report {#s0050}
------------------------

We observed a significant group difference (F(3,89) = 3.010, p = 0.035) in the self-report empathy sum-score with lower scores in BDP compared to CON (p = 0.009) and MDP (p = 0.019). There was a significant group effect regarding the subscale fantasy (F(3,89) = 3.614, p = 0.016) with SZP showing lower scores than CON (p = 0.005) and BDP (p = 0.008), but no difference compared to MDP (p = 0.071). Regarding the subscale perspective taking, the main effect of group (F(3,89) = 9.828, p \< 0.001) was triggered by BDP scoring lower than all other groups (all p-values \< 0.001). The group effect regarding personal distress (F(3,89) = 2.937, p = 0.038) was driven by CON scoring lower than all patient groups (SZP: p = 0.010, MDP: p = 0.018, BDP: p = 0.036). For empathic concern, we observed a group difference (F(3,89) = 2.774, p = 0.046) due to BDP scoring lower than CON (p = 0.031) and MDP (p = 0.009). Mean scores are presented in [Table 3](#t0015){ref-type="table"}.

Correlation of behavioral performance (accuracy) and self-report data revealed no significant association in any of the groups (SZP: all p \> 0.063; BDP: all p \> 0.166; MDP: all p \> 0.062; CON: all p \> 0.096).

3.3. Clinical characteristics {#s0055}
-----------------------------

Symptom severity scores in MDP correlated with accuracy in affective responsiveness (BDI: rho = − 0.482, p = 0.009; HAMD: rho = − 0.412, p = 0.045), however, MADRS scores or YMRS scores in BDP were not correlated to accuracy in any of our empathy tasks (all p-values \> 0.061). Correlation analysis with PANSS scores and performance in the empathy tasks revealed no significant results for SZP, too (p \> 0.071).

Regarding duration of illness, only MDP showed a significant negative association with affective responsiveness scores (rho = − 0.421, p = 0.029) indicating worse performance with longer duration. However, for both other patient groups no significant association with duration of illness emerged (both p \> 0.072).

4. Discussion {#s0020}
=============

This study examined disorder-specificity of emotional deficits in three groups of psychiatric patients compared to healthy controls, all matched for age, gender, and verbal intelligence. Emotional dysfunctions have been reported for different psychiatric conditions and have been associated with social functioning in general. What remains unclear is how specific these dysfunctions are and how they characterize certain patient groups.

To probe disorder-specificity of specific emotional competencies, we applied three tasks measuring emotion recognition, emotional perspective taking, and affective responsiveness in patients diagnosed with schizophrenia (SZP), bipolar disorder (BDP), or major depression (MDP) and healthy controls (CON). There were three main findings. First, SZP presented the most severe empathy impairment followed by BDP while MDP performed similar to CON in most tasks, except for affective responsiveness. Second, a significant association between clinical characteristics and empathy performance was only apparent in MDP while no correlations emerged for SZP and BDP. In MDP, affective responsiveness performance was significantly negatively correlated with symptom severity as well as with duration of illness. Third, self-report data indicate that particularly BDP describe themselves as less empathic than all other groups, reporting less empathic concern and less perspective taking. These results have several implications.

4.1. Patients with SZP show the strongest impairment in behavioral empathy performance {#s0060}
--------------------------------------------------------------------------------------

Behavioral deficits in specific empathy components, such as emotion recognition, have been reported for all three patient groups (SZP: [@bb0195; @bb0140]; BDP: [@bb0085; @bb0145]; MDP: [@bb0045; @bb0145]). Previously, we reported a more general emotional deficit in SZP comprising all core components ([@bb0090]) and a specific deficit in emotion recognition and affective responsiveness in BDP ([@bb0205]). However, in these previous studies we compared patients with matched healthy controls. But only the comparison with other clinical samples who are also medicated, hospitalized, and have comparable duration of illness\' can delineate which deficits are specific for which disorder and what may be a general dysfunction in all major psychiatric conditions.

Our results indicate that SZP are characterized by a pronounced impairment in all empathy tasks including general face processing and thus extend previous findings comparing facial affect recognition in SZP and BDP ([@bb0010]). Notably, SZP show a particular deficit in emotional perspective taking and affective responsiveness when compared to both other clinical samples. Hence, the ability to quickly infer an emotional state of another person by taking the social context and people\'s behavior into account (here emotional perspective taking) as well as the ability to put oneself in a certain extrinsic emotional condition (here affective responsiveness) seem specifically dysfunctional in SZP. Interestingly, these difficulties are not reflected in reaction times (see supplementary material), as SZP performed similar to CON and showed even faster response times than MDP and BDP across all three tasks. Regarding self-reported empathy, SZP did not differ from MDP in any subscale but showed lower fantasy scores than CON and BDP. Interestingly, SZP did not report a perspective taking impairment paralleling results in first-episode SZP ([@bb0005]) but contrasting data from several previous studies on chronic SZP patients (e.g., [@bb0230]; for meta-analysis see [@bb0005]). All three clinical groups reported higher personal distress levels than CON, mirroring prior results (e.g., [@bb0060; @bb0005]). Recently, [@bb0220] reported a significant discrepancy between clinician-rated psychosocial functioning and self-report data in SZP indicating that patients have poorer insight into their functional level than other patients, resulting in high self-ratings for social functioning. Based on the observed discrepancy between significantly decreased accuracy but preserved reaction time data, unimpaired self-ratings in perspective taking and empathic concern, as well as findings from [@bb0220], we speculate that SZP might not be fully aware of their severe empathic deficit which should be further explored in future studies.

Our findings of worse performance in SZP parallel those from studies exploring neurocognitive functioning (attention, executive function, processing speed, memory, etc.) in these patients (cf. [@bb0185; @bb0225; @bb0220; @bb0265; @bb0120; @bb0240]). Those studies also showed stronger impairments in SZP on all cognitive domains compared to patients with affective disorders. These findings support the notion that schizophrenia has the most severe impact on general human abilities, including cognition and emotional functioning.

4.2. Difficulties in affective responsiveness are associated with severity indicators in MDP {#s0065}
--------------------------------------------------------------------------------------------

MDP seem to be characterized by a significant deficit only in affective responsiveness compared to CON, which was negatively correlated with BDI scores and illness duration. Our data did not show any association between clinical characteristics (symptom severity, age of onset, duration of illness) and behavioral empathy in SZP and BDP, thereby supporting previous findings (SZP: [@bb3000]; [@bb0050]; BDP: [@bb0030; @bb0250]). The affective responsiveness task targets generation and experience of basic emotions and MDP performed better with less symptom severity. Although we observed impairments in affective responsiveness in SZP and BDP, too, and patient groups showed similar illness duration, their deficits seem less associated with clinical characteristics and thus more state-independent. A similar impact of symptom severity only in the depressed sample (compared to BDP and SCZ) has also been shown for neurocognitive deficits (cf. [@bb0240]), further supporting the notion that cognitive and socio-emotional impairments in MDP are strongly state-dependent.

4.3. Discrepancy between actual performance and self-report data in BDP {#s0070}
-----------------------------------------------------------------------

In BDP we observed a more differentiated pattern. BDP showed significantly reduced accuracy in emotion recognition and affective responsiveness compared to CON, while they performed similar to MDP and showed significantly better emotional perspective taking compared to SZP. Hence, our data not only support previous findings on deficient emotion recognition accuracy in BDP (e.g., [@bb0085; @bb0130]), but also indicate that these patients have problems putting themselves in a certain extrinsic emotional condition. However, the unimpaired perspective taking performance indicates that BDP seem to profit from contextual information when interpreting the emotional meaning of a social situation compared to inferring emotions from facial displays only.

Analysis of self-report data revealed that all patients reported higher distress ratings than CON, which has been reported in previous studies (SZP: [@bb0165; @bb0230]; BDP: [@bb0060], MDP: [@bb0065]). Interestingly, BDP described themselves as less empathic, reporting less empathic concern and less perspective taking. Particularly their self-reported lack of perspective taking compared to both other patient groups stands in strong contrast with their unaffected behavioral performance. BDP showed similar performance as MDP and CON and outperformed SZP. In a previous study by [@bb0220], BDP rated their psychosocial functioning worse than clinicians did and authors argue that BDP might be more susceptible to compare themselves with unimpaired peers, thus expecting a higher level of functioning.

Self-report data in general may provide limited access to the exact nature and extent of empathic impairments and are subject to response tendencies. Although important, relying on self-reports only is not sufficient to characterize empathic abilities and deficits, thus behavioral tasks are advantageous here ([@bb0095]).

5. Limitations {#s0115}
==============

While this study provides important new insights into disorder-specific emotional competencies, i.e. empathic behavior, several methodological constraints have to be acknowledged. The sample sizes are small preventing, e.g. analysis of the impact of diagnostic subgroups on empathic abilities. Particularly regarding BDP, previous data indicate that BDP types I and II might not only differ in cognitive abilities ([@bb0160; @bb0225]) but also in emotional capacities (cf. [@bb0085]). Exploratory analysis revealed no group differences for any of the tasks (all p \> .499), however, sample sizes (BPI: n = 13, BPII: n = 11) were far too small and further studies should address this issue in larger samples. A previous meta-analysis also indicated that history of psychotic episodes worsens cognitive performance in bipolar patients ([@bb0040]). While we gathered this information in SZP and MDP patients, data from BDP were not complete in this regard thereby preventing analysis of the impact of history of psychotic episodes on emotional performance. Additionally, most patients were medicated and most of them were chronic patients. However, results from a recent meta-analysis showed no significant effect of medication on emotional experience in SZP ([@bb0055]). Moreover, several longitudinal studies observed no significant effect of drug treatment on emotion deficits in SZP (e.g., [@bb0115]), thereby suggesting that socio-emotional impairments seem to be quite independent from pharmacological treatment. A recent meta-analysis on social cognition deficits in BDP also reports no significant associations between medication and patient-control effect size differences ([@bb0190]). Contrary, previous studies in MDP show that antidepressants normalize face emotion recognition independent of mood state ([@bb0015]), supporting the hypothesis that antidepressants alter emotional processing rather than having direct effects on mood ([@bb0110]). Nevertheless, this study was not designed to investigate the impact of medication on empathic abilities and we cannot exclude the influence of medication on the observed performance in our patient samples.

6. Conclusion {#s0120}
=============

Notwithstanding these limitations, this study highlights that SZP are particularly characterized by a severe impairment in emotional perspective taking and affective responsiveness, when compared with healthy controls and patients suffering from affective disorders (BDP and MDP). Looking at clinical characteristics, we observed a significant association between symptom severity, duration of illness and performance in affective responsiveness in MDP, pointing to a state-dependent dysfunction, while no such relation emerged for BDP and SZP. Regarding self-report data on empathic abilities, BDP rate themselves as significantly less empathic compared to SZP, MDP, and CON thereby reflecting recent findings on a self-report bias regarding psychosocial functioning in this clinical sample.

Taken together, this study showed that analysis of specificity of empathic deficits helps to better characterize emotional deficits in patients suffering from severe psychiatric disorders. Moreover, our data provide input for disorder-specific psychotherapeutic treatment. Consistent with previous reports, our data clearly support the need of specific training programs to improve high-level emotional competencies particularly in SZP going beyond emotion recognition training. In BDP, therapists should encourage patients to correct their negative self-evaluation as regards to empathic competencies especially by relying on accurate perspective taking in complex social situations as a particular resource.
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![Performance (percent correct) for the three empathy tasks separately for each group. Direct comparison revealed significant differences between clinical groups and controls. Significant differences are marked with an asterisk. Note that equal performance of participants sometimes might be covered by only one data point.](gr2){#f0010}

###### 

Sociodemographic information on schizophrenia (SZP), bipolar (BDP), depressed (MDP) and healthy control participants (CON). Mean values are presented and standard deviations are listed in parentheses. All participants were matched for age, gender, and (premorbid) verbal intelligence and patient samples did not differ in their duration of illness.

                     SZP (n = 24)   BDP (n = 24)   MDP (n = 24)   CON (n = 24)   p-value
  ------------------ -------------- -------------- -------------- -------------- -------------
  Gender             12:12          12:12          12:12          12:12          --
  Age (years)        40.1 (8.7)     44.0 (9.8)     41.1 (10.6)    39.9 (10.0)    0.445
  Verbal IQ          107.7 (12.7)   108.9 (14.5)   109.0 (13.4)   111.3 (9.7)    0.807
  Age of onset       28.9 (9.2)     37.9 (9.6)     32.1 (9.8)     --             ***0.010***
  Illness duration   11.5 (7.6)     7.8 (5.4)      8.2 (7.8)      --             0.148

###### 

Emotion-specific and total mean percent correct (and standard deviations in parentheses) for each task and each group.

                                Anger         Disgust       Fear          Happiness     Sadness       Neutral       Total
  ----------------------------- ------------- ------------- ------------- ------------- ------------- ------------- -------------
  *Schizophrenia patients*                                                                                          
  Emotion recognition           78.3 (20.4)   75.0 (24.5)   75.8 (23.6)   93.3 (12.7)   66.7 (18.3)   89.2 (16.7)   79.7 (12.2)
  Perspective taking            67.6 (23.9)   60.9 (18.1)   64.7 (15.6)   84.3 (12.4)   73.4 (22.9)   76.5 (16.7)   71.4 (9.8)
  Affective responsiveness      66.3 (18.0)   78.8 (15.6)   74.6 (15.1)   91.1 (10.9)   73.4 (11.0)   87.0 (14.1)   78.5 (10.3)
                                                                                                                    
  *Bipolar disorder patients*                                                                                       
  Emotion recognition           85.8 (22.4)   82.5 (17.0)   80.8 (18.2)   92.5 (14.2)   67.5 (22.7)   86.7 (19.3)   82.6 (10.1)
  Perspective taking            75.5 (18.5)   64.2 (17.2)   74.5 (19.8)   92.9 (11.2)   78.2 (17.8)   81.3 (19.0)   77.8 (12.3)
  Affective responsiveness      84.2 (20.2)   87.1 (15.2)   81.3 (15.4)   94.2 (12.5)   82.3 (15.1)   89.2 (12.8)   87.7 (11.9)
                                                                                                                    
  *Major depression patients*                                                                                       
  Emotion recognition           86.7 (21.0)   80.8 (22.4)   84.2 (16.7)   91.7 (15.5)   71.7 (20.4)   77.5 (27.2)   82.1 (13.6)
  Perspective taking            75.5 (16.7)   71.7 (13.1)   80.0 (12.9)   92.9 (8.1)    85.0 (13.6)   87.9 (13.5)   82.2 (7.3)
  Affective responsiveness      89.2 (11.8)   85.0 (12.7)   90.0 (9.7)    89.6 (16.1)   87.1 (8.3)    94.2 (12.0)   89.2 (7.6)
                                                                                                                    
  *Controls*                                                                                                        
  Emotion recognition           92.5 (14.2)   80.0 (18.7)   87.5 (16.5)   95.8 (10.2)   76.7 (14.0)   92.5 (15.4)   87.4 (6.3)
  Perspective taking            74.1 (15.3)   72.8 (17.2)   75.9 (15.3)   95.0 (7.2)    84.7 (17.9)   84.6 (16.7)   82.8 (8.7)
  Affective responsiveness      90.8 (13.8)   94.2 (9.7)    97.5 (4.4)    100 (0.0)     92.5 (7.9)    99.6 (2.0)    95.8 (4.2)

###### 

Means and standard deviations for the self-reported empathic abilities using the German version of the Interpersonal Reactivity Index.

                           SZP          BDP          MDP          CON
  ------------------------ ------------ ------------ ------------ ------------
  SPF fantasy              12.0 (3.0)   14.8 (3.5)   13.8 (3.8)   14.9 (3.1)
  SPF perspective taking   14.9 (2.5)   12.0 (3.6)   15.7 (2.1)   15.6 (1.6)
  SPF empathic concern     14.7 (2.8)   13.7 (2.7)   15.8 (2.5)   15.4 (1.9)
  SPF personal distress    11.9 (2.4)   11.6 (2.8)   11.8 (3.2)   9.8 (2.4)
  SPF empathy              42.8 (7.2)   40.6 (8.1)   45.3 (5.6)   45.9 (4.5)
  SPF total                30.9 (7.4)   28.8 (8.7)   33.5 (5.5)   36.0 (5.3)

Note: SPF = Saarbrückener Persönlichkeitsfragebogen by [@bb0180] (German version of Interpersonal Reactivity Index, IRI, [@bb0070]).
